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(54) WATER ABSORBING CROSS-LINKED POLYMER AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To obtain a polymer, comprising a specific structure having 
both glycol and carboxyl groups and capable of manifesting a high water 
absorption ratio for an aqueous liquid containing a large amount of salts 
or organic solvents while maintaining the water feeding rate, gel 
strength, surface cross- linking effects, etc., to be desirable. 
CONSTITUTION: This water absorbing cross-linked polymer has an or - 
glycol structural unit represented by formula I (R1 is H, methyl or 
chlorine) and a carboxylic acid-based structural unit represented by 
formula II (R2 is COOM2, H or methyl; R3 is H or methyl; M1 and M2 are 
each H, a mono- to a trivalent metal, ammonium or an organic amine) 
and further at least 10g/g water absorption ratio. The sum total of both 
the structural units is >50wt.% based on the whole polymer. The 
carboxylic acid-based structural unit is (meth)acrylic acid, maleic acid or 
fumaric acid and 50-95mol% of the M1 is a sodium salt. A corrugated 
diene-based monomer of formula III is copolymerized with the carboxylic 
acid-based monomer component of formula IV to oxidize double bonds 
derived from a copolymer or its neutralized substance with an oxidizing 
agent to carry out the cross-linking. A polyhydric amine, a polyhydric 
alcohol, etc., are used as the reactive cross-linking agent. 
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^■4)1. jS^by^^a^;!/. 7 > ;tx^v7?a^h 
y^k 2. 2'-TVtf^(2, 4-yy?^l/a^ 
hy^), 1. 1 ' -TV\ZZ.is>7V^*V-S>- 1 - 

*Jl,^X h y^^4©tt^147^*JH|-&|§^flJ*5lA< 
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r. ilSo. ooi-2W», »*u<ttO. 01- 

[0 04 1 ] *^WO!R*ttS5«Sfi^(*0»3t*ffiK:*J 

i>t, jy±©S£x«rt#6ftfc**i^*«. *i>r. 
*£««:»6*ifc&*£{*fc u < Ht*©4iw»ocs*-r 
z=.m&&&.ft*wtitmzm^x:wdtua - io 
mmmtt <a> .tTsxssrigs. wt, HMtistc-? 

[0 042] ±fes^ie-cf#e»nfcits^ft«^-©s 

<A)*i£fiE3ftS. ft*. EtCjfiWtcJ: »3 . ±iBKfb 
IgiHIW. KfbI«©fMaJ:Cf/*fctt«r2«^ 

***»te«wc«P«T * c t tc «t o . Sffii^ft*©* 
[0043] -®fe^©a - y y n-;Mbtt. ttflftltc 

[0044] sMbsyt ux&-7>*}>ffl&%m^zm 

(p©pHtt*?*L<tt7-l 3. «fc«5$?*L><ttl 2- 30 
1 3{tiftJf 

[0045] *fc. IMHn& t/tfiiMMW^ 
*3R%WafflliOH*rJiOA-CC©tt^-tt«:j:»). 
«»M*-f-©**ffli>"rtJ:i>i/. 2«teLt©*flt© 
l^StB^. W&KiOTtt. INK. £JMM. ? 
&#«C. ^CCiOKIIWCSrffl^SCiW-edS. flit* 40 

»*ut»«»tta«*ij:c«ifl«-c*»). fftu»«m 
tth y*a;ifl|EM©in* h ^*>*.>u 
*>M. I-jUx>xju*>K, * fcttffii&|£§-f 

[0 04 6] IMbKlCttO - 1 0 0 'C©?aS-C!T Hi 
**r # £ . KJ£«S*» »* L < C »fflB3&©8»IW&* 

»$oo»si&?affi«2 0-9 o*cr*s. C 
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H#ifit» m-StC «*fi^<**cD-g|5©7X^S £ * A»K* 
t, &#©*§£». 5* h>S?rS^-r?,fcJ6tC. Sfctt 

5*h>»©£j*fei&Kfc«>K:. sewtcjet-c. 
^*ytt^»-cf«iL/rfc«t^„ c©«fc^arji'*ytt 

SltLTlt —ffi£H, Xffi£H$fcttHffi#JI©* 
[0 04 7 ] *!M©ftM&Mtt£{t©8ft#&K:a! 

t»r. *^**t>B*^a©ft**flt*3B«r-5xa 
*si:«{c*«ffc©-c*i*s. •^tcSHts-a-i^fett 

[0 04 8 ] S^||K:fMMid« -5*8^. *«W©M<b 

jMvwttcmismt. »{tia©atctT^*ffi©2a 
k>&$>2>&> «to*f$L<«. »<bxg©a«:S!«xa 

tt. 4>fc< tfc-8l5{43R»llUi*#L*^*ttfflft«^ 
flrr*orfc«fct»L.. 5S±K*»tt©^t«^flrc*>J: 
C>. S/c. *Stt©*«1=f<*£fflt>6*§^. f#£ft£5R 
*tt5M»«^f*©^B*' 6 . * ©$H=-S BM^r 
»$L-< tt5 0 0 0-6 0 0 0 0 0 0, «fc0»*L/<« 

50 o o o~5 o o o o o o<Dmm-c$>z> 0 Ajrfc. *g^S 
a©*ft^»©^«t**^«tt-c**A:«>. sjs^Fte 

[0049] jt«c*>a^fc3&«. s^umaarr ^>^ft 

tlttt, *»W©*Uktt^tt»J|i«ft:*«^S-&4 C 
i-C*«tt«WB%»A:a. JgCC©5g*t^??ST-C©tt] 

mitzz'&msi. ©«-f«^#>v-«adr©igttx* 
ne»©#a^>-e©ifflgi5©*m*. @Wi-r^©7i<t4^i§ 

J:c^, KnM±ffi#>6. ®©*ffi**J:»3»*l/t>. 
[005 0] _hESS»#ffi©rt. ©SBWIWFffifiFFC© 
AM(cJ:&%aMK<cJ:2il^ > K<bfr*fc«^bf*. » 
* L < tt. Hfb«©l»UI^»{c*tLr»l«i«HiJWf *> 

r « tj: t » *i . its© a *S&3 1 # ft # K J; 5 frfWSMP 

■Cfffoti. ^©JjP^aSSiLr«6 0-3 2 o*c. 
«fc0»*l/<«l 0 0-3 00°C©®ffl. ttJ^SB#P^ 
tt 1 2 0 B$RS . K tt 5 #~ 1 0 i^lOifiit 
*S„ $fc. »6tifc«*tfe3B«fi^ft©«Jl4ffi*»e). 
^^^©itg-^ftCDtpiffl^tt 5 0-9 5 *)l<%1)W 

[00 5 1 3 **:. ±MZt&ffi%m(D[H> ®tS14x^jU+* 
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¥-ut or b, f^*>v-^4£'^§n, 

4^ffijfc6. ^©flMfltt&l/TBO. l-300Mr 
ad.J?SL<B0. 5-2 0 OMr a d©ttH-C& 
S. ft*. **t^^©ffi14x*;U*--©flIi*BISft?£ 

*M«»rff-3r*»j:(i>*t. m&o. i-9 5it%, » 

$KBO. 5-9 0«*K©*jgfiK£OTfTto*iSC 
[ 0 0 5 2 ] KK. iKSMfcEfSKDrt. ©S^»tCSl£ 
OOMtft. #*L<tt. IWI:«©iJ3M£f*tc*ft,T5 
si*. *«^*^«aPFffirF"rtT^rfcj:t>«i. «t 

ttflS*»6. HWb«©K^^*#*O<ttJIflt0. 1 
~9 511%, «fc?>#$L.< BO. 5~9 01i%ffl* 

B. *;u*+>'^S*jJ;a c /S fctt*MS£Kj£l/ 5 £ 
SfcttSBWWjWE < fin $ ti S . 
[0 05 3] BP fc. ®©^rffi-rfflt>6tiSJKJ&ttSRl«W 
iCttt, {&RB. xf H^yn-Jk 7'abu>y 20 

#y xf u>^y=i-.rt,, 7*nb'u>^y=j 
-jw. yy-fey>, #*j4fv-kv>, l. 6— 

> % h «;x$y-;UTS>, #y tf+s^a bu>, * 

$iyxu F-;i\ y;n; h-Jt-ftfCDSi^ir^a 

y i? u > ^ y n-;ui?i/ y i/i^i/x— y-ji-tt £ ©&« 
?f i*+Mt^i ; i? ^yx^u> 

-<2>. ^yT 5 F7;>> # y b*x;UT 5 >. y^ 30 

>. 7*^>&£*©««3*1BT5Mt£*j ; 2. 2- 
b'*b KD + W^T'fy-Jl'- h yx ( 3 - ( 1 - 

?y y yxju) 7*n b**- h ) «ti*o^iry y v> 

-1. 3-^t : t : V7>-2-t>. 4. 6-s^f;u 
-1. 3 -i>**r-y->-2-*>tj:i:<D&mT)l<*r\s> 

Hb£«j; yy**-!*--jKe£©#Ba*ffir 
;u?b Nb£» : 2 . 4 - h y u>y v->7*- h a 
f©^^ v->7*- Mb^5 ; l, 2-x^u>t*x 
*+-^'/y >&£"©£ffi**-y-Vy>{b^f25 ;if?n 40 
o b F y >& £©>> a iiH+s/fb^* ;#'J73F73 
v-iffnnbF'J^i^ft. r;u* y r 

5 > - X f i7 D P b K y >iSI^^«c <h*©7 5 >ixfn 
nb Ky : £x>BL ffiSK. $Jfi&. *y 

t 9 yjuK&<*:'©3Hl7>u*>& ; r;usx^A. &. 
A»©*gMW«fta t tt{b»& £*©^flfi£JS 

tg ; MM : -?•©«&. Ctx6©-&#t*4^t)-tfl#-5fc^y 
-> F -;U-?>^ y x £ y -;UT 5 >& aoMl^hmmf 

[0 05 4] C n&SJ»ttJBl»W©f"C«. ^<1T 5 50 
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£ x b^ a b F y >©&E»> e. mXti1t'J>% < £ 1 
«©S(6tt3RlWW3W»*l/t». &fe. 7 5>iit^n 
t f y >©Sf&^©— pfl-c* s * y r s ft s >-xb 
?;bt Fy>*t^«jB«ffi«:li£or^flELT*»At»L. 
i&as (tsaarmriii*) , 

*-f J '>55 7 H (f-^ • r>-*.» , itV 

V i?P- 1 3 0 (7 s ? £ • ^-^>1/XS) , 

Xuy>6 5 0 (ffi^b^X^M) &£*©rf7jR&**© 
[0 05 5] *«36>4Sl6tEfe3R«»!l©fie««i l/T 

b. «ffc«©»£**ft i o o sesptcat lt, o . o 

0 5-5 011%. 0. 0 1-3 0SfiSB©ffiB-e& 

fcftCI&DT. 0-3 00'C. J?£L< BMfi-2 5 0 
•c©«B-r3B«Slc&WtTbns. 
[0 05 6] ^©HUclt. «ayi>ji#ift 

(a) fe<i;WJW>Wi(t (b) ££. ^BKJS 

*mm)zm^rm<tLa-t/ v^-)mmm&. <a> 

[0 05 7 ] *^{C*jWSa?*S«©l£*8£«. 

^!WMCJ:SIE« (*H#rF4 9 20202f) . j&j* 
iHKM. 8fcfe?£«. vy^p^fetg (*S#»5 075 
3 4 4f) . «EEIK«. K5AF9-ft-iai. i^Ktt 

wm?^J4>-e©ftj«iift7t<%£'*5jg^Bjtg-c$ ) ^ )o ^fc, 

$£«KC7u/cor, ®C!H1^4 9 7 6 2 3-9££4>£&C 
yiUXS^^^ia^L.r fc<fc^U. *H#?F5 2 2 
9 4 8 7-^% <h'©*ffi-Cfg*8g^©«^% a > h -JUL 

[0 0 5 8 3 ^aWTBCtl^Oiail^rffitCfcoT. n 
W&fflm> IP^> i»»8 0%tLh, MCCB9 0%« 

«. SStiTT*-7t4<tl,>*!. S?$L<B70~30 
0*C, <fc <O0g. L<B100 — 250 °C©faH"C$>?)„ 
[0 05 9 ] *^B^©©*t45?<iSfi^»B . y 

*«. ik^CC.tO. />Vl/y. 7k. ^-r>^-!tt£*©flfe©» 
*W©«*tt««W^f*B-tfl!>«S©flHliS[K:gB{Cfi)E 
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[0 06 0] *»w©«*ttsei«t***»5ieK"Cfflt» 
i». ^©t?g. *^©eR*tts?«s^©tis». 

©9 Ofia%JW±*5if4® 1 O0~2000tim. MtC# 
SKH125-1 4 00 Mm. &4>J? $ L/ < « 1 5 0 

-looo 0m<z>ftHtcmM3ti&. ®*i<fe3?ift 

«^<*©j»*i^a«. *g4$ffF4 7329 6 8^, 1514 

7 3 4 4 7 8#. PI 5 0 0 2 9 8 6#, PI 5 1 1 2 9 0 10 
2 -if. 151524 87 0 9#-£>. BWfflWFO 4 5 0 9 2 2 

-Sf, PIO 4 8 0 0 3 mtx£tC&7fi£ti'Ci.*2>. 

[oo6i] M(c. *m}<m*.tmm&&mctti, 

K) . «HS»*JtLfc9LT. -e-©if$rt££&#LT& 
J:l». fc*s. *>^S®7kttS?<SS^*^©*ffi3?«i«2|s: 
6tBJ*ffl»©Se*©^©ffiB(C^L-r*jO. 

zmfcttmrnm^te^mmm u . 4 o 6 6 5 

8 3-*t. PI4 1 7 9 3 6 7-5f, PJ4 1 9 0 5 6 3#. PJ 20 
45 0 0 6 7 0#. PI46 9 3 7 1 3-Sf, PI4 8 1 2 4 
86-if. PJ49 29 7 1 7#, PJ4 9 5 9 0 6 0 -*f , PJ 
49 72 0 1 9§, PI5078992-Sf. PI50876 

5 6-S|, PI522948 8-*H\ WMWtfO 0 0 9 9 7 
7 #& i'fC^ $ tir DS. 

[0 06 2] feLh. ##Hli©!ftzk142Rlfi*£f*tt. £fi 
©«S^W8^J£^/.f*14&ft# fclSK*^ 

- h, tt**»Bftswac<!r©si»w. ess* 



[0063] 

UMBO**] ^(OftMSMttMHt^tCH 
[00 64] ( 1 ) Se*©»zktt1Sfli*JKJRf*fe*>-3 

[006 5 ] ( 2 ) ^aQmt^fl&ctttttcttLT 
[0 06 6 ] (3) -t^v-ttffffir. *©*^ttt>* 

[006 7] ( 4 ) «*ajst>y;wttStt £tc t«ivc 
[0068] ( 5 > ^mummt ux*j*#<*i'*m* 

[0069] 

ttftt*. N. *jS^4cie«g©!157Ki^*tt^©^5tt 
[0 0 70] ( 1 ) 5RJR<g^ 

R*tt£«tt£<* 0. 2g £*»*?«©?- ■* v tf% 
$1(4 0 * 1 5 Omm) KllSj-CCAft. *f£ittE<Z>*tt 
1 2 0 m 1 tpfcSatsfc. 2 Wim. -/< » ^5$ 

[0 07 1 ] 
[St 1 ] 



<«*tt<o-y- ^~/< y yoga) - (ga g®?? a? 

(ft*&KII2*#®£l) 



[0 07 2] ttfc. 9MW»**«JEr L/T 
tt. (a) 4 011%-fV7'n^v-jl/*jgiK 1 (b) 
&{b:>- h y 3 A 0 . 9 *S%©£H:ftiS*. (c) 
th'J'?A2 0itI%*ig*. ( d ) AXJ5R (JS5& 1 . 
8fifi%, Mtl-'J'i'AO. 8£H%. ^{b*JU^>? 

ao. im&%. gK^nv^Ao. isfi%^$tf 
[0073] (9mm i ) $fc-r. ££ia<t l-c. gut 

SIS. «aOH\ JE#fMB<fctf 2 

6g. r-/w-/ v^d- h y;n . 9e. *s«kO'-> 

^d^+1fy>48 2. 6g£IRt). tf- h ^U-^rt 



StlilfcOiEU +#£m<tg&u 7 o-cgrjjn&o 

fc. ^l^t?. ^^yi>9 6. 6e, > i>U^V> 9 
40 6. 6 gr#>e>&5ig-&jgiK41 2 0^*H-fC^JJDL. m 
JJD^T^. ?li^*7 0-C-C6 O^raffif^L. «^SIB* 

T'J^iy-vM^S^'J?- (l) £f§ 
[0 0 7 4] iX(^-C. ^bXgi bT. s^ssk. 

>-vUW>^itfi^ ( 1 ) 18. 7g. @^2 4. 
5g.*31. 3g*i9. SSrt^ifSillfc. 
50 [0 07 5 ] &{C»C3 0%®SKt*^* 15. 3g 
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f£. f#Wii!if;7-6, 5 g(C4 8S«%*Mft^ h 
■y?^.**iR6. 07g, *76. 2***0*.. jg#t, 
t9 7-CT2 6 Oft-mft Or. ( 1 ) £»fc„ 

[0076] £©*»£& < i > *. h >^a«« 
fcBf. o o*;b%©*Stt*y-7--c#>D. m. io 

frffi&m®. (A) £4 9 : fcl'JK 
>t*JR«HMMfc (B) 45 OO-tJMfrCd*. f©ll 
¥*)^11J 1 40 0 00T*ofc. 

[0077] mmmmmt l-c. ( i > 

©8. 211%*M12. 1 9 eK, 1N*S^4. 0 
9g£fln*.^©*f[]*£7 5tA%iWcI, 7K1. 2 

it^aat F y >iffi£*j©2%*?8?fc2. Sg&fi^ 20 
nctr. ( 1 ) iSS5fig%-ci 0 on 

*lfc*jg«E«rJ/*-KcAtl. 1 2 0 ^©IKRfg«84i 

r 1 mrnmrn o . hj&# 9 0 ma%m±.$. -cnm o tc 
tt. ia*»*»f*u j 1 s«ue«8 5 o~ 1 5 0 Mm 

( 1 ) *mtc 

[0078] (mmmz ) mum 1 K*»t>r . mmcm 
a t f u >m ^momm* 2 e> 0 . 4 sra 30 

^ITSCiT, ( 1 ) iiK5**%-c 1 0 0 

■C. ^5E»ae»*©«*fBRflBi^it; (2) *f§fc. 
[0 07 9] ) fgJSSM 1 tcfc^r . 

>-if?aa t F V >%&'&fa<D2%jM&m2 . 5glc 

^tJSSS. ft3-;l/EX-8 1 0) ©2%7k?§?£2. 
5g*Il> £«*f«3IS60!l 1 iigatc^f l». 40 

( 1 ) 7&g5fifi%r 1 0 0 nmsmtct) 5 gu©jst&tt 
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ttSS^^ft ( 3 ) 

[0 08 0] (5S5SW4) XMlMl(c4BC»r. &f£©3? 
•frii t,T. ( 1 ) ©8 . 2M%7*?gj£ 

12. 19gKlNSI2. 0 5 gJ&ttJjL-eot^fO^* 
8 7. 5*JW6iOte«. Sl6tt3RIWW*JnASCift 

< . ^ + - uti-c 1 0 0 'c<Dmm$zm&-c 1 2 i$mDDjNi 

e»*©K*tt3Si*^ft (4) 
[0 08 1 ] (ttf&M 1 ) iffn* 7 5 *;u%-e?gg3 8 
SS^oSP^fflr £ y f y AfcTKjgjfliK: 2 0 

OgfC. SMj^PJil/TN, N' ->^U>fc*^7^ l J;l' 
T5 F0. 5*;U% (jftt^v-) fciBIBS-tffca. « 

K&*5ti£T*PA0fc. ^l^T, t^v-CDM?:3 0 

•ci laa, m^wtejwi iSKMi- f y $ a o . 1 

tJWiL-T^3JHi>B0. 0 1 *JU%£gsJnb;fc 

fir>tc&<tcmbtitc£;7k#)\'&$) 1 ~ 5 mmlcfflftitL 
fc«L 1 5 0 •C©$ya36*£g43-C 1 B$ffl, 9 0 IS 

S«»Sp8 5 0~1 5 0tfm^afSCit*T^fa 
©»*©J±t»*tt3R«»^* ( 1 ) £f#rt„ 

[008 2] **t«*»J:iy t Jt««'r»6tiA:lR* 
14IR«S^*©ttfiB** 1 K^-r. 

[0 0 8 3 3 *1 *> 6 W *»W«ZHR*tt3R 

[0 084] fi£3R©K7jcttg}flgtJ. fci^-/^-> 

siffifflKaufcAxjs-t»2 omfi%j§t&*&£i«M© 

^*^«3k««-CB-e©!R*tt#« 1/6-1/10 
JWTi^HSKiSTL-CLSti. iSrSa©15^4A^ < § 

H^ffltc® L/cAI«^ 2 0 fifi%A*B*!tc 
[0 08 5] 

[*1 ] 



f 



(12) 7 2 1 5 
21 22 

3fi« " 



KM 

1 ( 1 ) 2 0 12 9 7 

2 ( 2 ) 7 3 2 4 1 4* 1 4 

3 (3) 47 19 11 10 

4 (4) 34 20 10 10 



Jt«*J 

1 ( 1 ) 2 2 9 6 6 
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